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510 


1N4148 


T2 


68 pF 


3.9K 


680 


1.3K 


680 


1.3K 


IK 


IK 


■ 1 BvoasTl 


IK 


IK 




10231 


26LS32 


74S04 


8.5 to 
50 pF 
Trim. 




MCI658 P 


500 Ohm 




10103 


300 


I .002 uFl 


I .1 Bypass I 


270 pF 


15K 


270 pF 


15K 


I .1 Bypass I 


500 Ohm 


10116 


Cl I I .1 Bypass 


C2(62pF) ~l I 


I .001 uF 


I 33 ul^ 


i.1 Bypass i ^ 


I 4.7 uH 


I .1 Bypass I 


931 


I 510 


T1 


\ I 

I .001 uF I 

I 2 .0K 1 

I 510 "1 

1 4.7PF r 


.10102 


I 1 Bypass I 


10231 


10102 


10116 


I .002 uF" 




10115 


I .1 Bypass I 


110 


I 1.3K 


68 pF 


68 pF 


301 


I .1 Bypass I 


301 


I 1130 


i 475 ■> I 


uF 


12 


43 


43 


301 


301 


475 


475 


1 


1.30K . T 


1.30K « 1 


240 


240 


* These components will be put into a 16 pin resistor package. 


1 1.30K . 1 


1 1.30K . 1 



Female 

\ 68 PF 1 

15 pin 


0-Series 

I 475 rn 

Connector 

u. 

Q 

CO 

(D 


1 .1 uF 1 


nr2-—. 1 


[“43 ri 


1 43 * 1 

Transceiver 

5 volt power. 


4.0” 


PC Board Considerations: 

1. TTL signals should only touch the periphery ol this circuit. TTL-ECL conversion (resistor dividers) 
should bo at edge of circuit as well as ECL-TTL translator (26LS32). 

2. There should be a ground plane providing at least 75% coverage of the board. Particular care should be 
take with the filter, amplifier, and VCO components enclosed by the heavy black line. 

3. +5 volt power supply should have low impedance to ground plane at each chip. This can be 
acomplished by a separate + 5 volt ground plane (or grid) or bypassing of the + 5 supply at 

each chip. Power supply bypass capacitors should have short leads and have a low inductance (less than 30 nH) 
path between + 5 volts and the ground plane. 

4. Discrete components should be located next to the IC chip with which they are associated. 

5. VCO timing and bypass capacitors should be located as close to the chip (MCI658) as possible. 

0, Use of SIP’S (single inline package) for terminators may ease layout problems due to many 
nets converging on a single terminator package. (Might use 4 SiPs instead of 2 DIPs) 

7. It Is OK to rearrange gates, flip-flops, & amplifiers within a given IC package, but do not trade from one 
package to another. Circuit operation depends on matching of .sections within a package. 

3. Component variations In the MC1658 VCO make It necessary to adfust the capacitance of the 
timing capacitor on each unit. Units examined so far require a range from 77 pF to 95 pF. 

Cl + C2 (NPO temperature coefficient) and the adjustable capacitor must span a range of 
approximately 35 pF . The sum of Cl and C2 in parallel is used to center the trimmer in the 
middle of the necessary adjustment range. This is done at design time when the PC board Is available. 

Two capacitor positions are available to permit using two capacitors to get the desired vaiue. 

Adjustment 

Adjustment is performed by connecting a 10 MHz input to the decoder and measuring the DC 
voltage between points T1 and T2. The board should be at room temperature and have 
power applied for at least 20 to 30 seconds before making the adjustment. The power supply 

voltage should be 5.0 volts ♦ or-100 mV and + 12 V + or •.25V. The adjustable capacitor is adjusted to set the 

voltage between points T1 and T2 to 10 mV or less. Measurement should be done with a 

DC voltmeter with 20,000 ohms/volt or greater Input Impedance. The data line should be checked 

to verify that it is in a stable 0 or 1 state and the carrier signal verified to be in a constant 1 state 

once the adjustment is made. 


XEROX 

Project 

Title 

File 

Designer 

Rev 

Date 

Page 

SDO 

EN 

PLL Receiver Layout 

Option51 .siiy 

Crane 

c 

6/24/80 

51 










Carrier 
Receive Data 
preRCiock’ 


Phase Decoder 


Coiiision 

Loopback’ 

TTL Transmit 
TTL Transmit’ 

* 5 volts 

+ 12 volts 
Ground 

Shield 



Pin Connections 
per Standard 

To Transceiver 


• TTLTransmit and TTLTransmit' are the true and complement outputs of the final 74S74 flip-flop In the phase encoder. 


Block Diagram 


Bit Cells on 
Receive + 


I , 


I Last Bit I 


40% - 60% 


preReceiveCIock’ 


K '' 75 nS . ' > 1 

"1 min. I IIII I 


HeldloO 
Receive Data duringl 

carrle^cilltches 


1<- 7 nS typical 
-I 12.3nSmax. 


1<— 22 nS typical 
-I 34 nS max. 


Carrier line has glitches at the start of carrier. The receive data line Is held to zero during this period 
until the phase locked loop has acquired lock and the receive data stream contains valid data. 


Interface Timing 




















Time delays are from data book typicals & maximums. The number of significant digits is not an indication of accuracy. 
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Voltage 


Phase Amplifier & Controlled 

Detector Loop Filter Level Shifter Oscillator 



Natural Frequency Wn 

/ 

* / 
V 

Ko Kd A 

t1 + t2 - 

3 7.9 MHz if Amplifier were linear 

for pulses A = 1 since amplifier saturates. 
Thus Wn = about 1 MHz . . 

Damping Factor D = 

Wn 

1 

_ *2 + Ko Kd A 

I = about 6. 2d, but amplifier Is not saturated 

1 when pulses are gone so this 

Is not exactly correct either. 

2 


KO = 1.25X10® rad/volt 

Kd s .3 ■ volt/radian 
A = 50 volts/volt 

t1 s 10*® seconds 
t2 = 2x10*® seconds 


Circuit Operation • 

The figure above identifies the key parts of the phase locked loop. The details of the phase detector are not important 

here except for the outputs p and o. With no signal input, p has a 50% duty cycle and o is always low. When a signal 

appears, but is not yet locked, both p and o have duty cycles averaging 25% over many cycles. This produces a zero net * 

input to the amplifier and VCO. The VCO is tuned such that this voltage causes the VCO to run near 10 MHz. Assuming that the input 

signal is at 10MHz, the PLL will be well within it's lock range. In the locked state, if the input signal advances In phase, 

the o signal will become wider and the p signal will get shorter causing a net positive voltage over the cycle. This causes 

the VCO to increase in frequency and catch up. The loop filter provides some attenuation of quick phase shifts, but 

most importantly it, combined with the high amplifier gain, centers the local clock (VCO) at 90 degrees with respect to 

the incoming signal. Note that in the locked state, both p and o have a 25% duty cycle in every cycle rather than 25% averaged 

over many cycles. 


Parts Selection & Design Comments 

The key linear components of the phase locked loop , the amplifier and VCO, were selected to be readily available and 
operatefroma + 5 volt supply. The Motorola MC1011 Simplifier and MCI 658 VCO were selected. 

The combination of these two components with the diode level shifter provides a 
constant output frequency for a given differential input in the face of varying power supply voltage and temperature. 
It Is important that the amplifier (MC10116} not have power supply compensation like the Fairchild 10K logic series. 
Motorola or Signetics parts should be used. The Fairchild part should NOT be used. 

Limited linear range of amplifier (.8 volts peak-peak) requires that textbook equations have correction factors added. 
Some analysis and experimentation have resulted in the above circuit configuration. In particular, the typical 
integrator configuration works poorly because the amplifier saturates and fails to charge the integrator capacitor. 


Because the pulses from the phase detector pass directly to the VCO, typical lock time of this circuit is very short. 
These pulses at the VCO are also the reason for the 40% to 60% duty cycle of the clock waveform. 
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16 bit 



XBus 

Signals from LSEP connector are in the large font. 


Control Register Functions: 

Status Register: 

1 . disable wakeup (level) 

1 . data overrun 

2 . clear buffer (level) 

2. buffer loadable (0 a >A, 1 3 >B) 

3. test mode (level) 

3. VideoOata 

4. end of line (pulse) 


5. clear errors (pulse) 

6 . step (test mode clock) 
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RS232C Loop Back Plug (Plug1) 



OutPut Signal Namo 


Transmitted Data 


(DCE source 



Input Signal name 


Received Data 


(DCE Input 


P2-4 

Reauest to Send 

P2-S 

Clear to Send 

,P2-4 

Request to Send 

P2-8 

Receive Line Signal detector 

P2 19 

Secondary Reauest to Send 

P2-12 

Secondary Received Line Signal Detector 

P2-14 

Secondary Transmitted Data (DCEsource) 

P2-16 

Secondary Received Data (DCEInput) 

P2-19 

Secondary Request to Send 

P2-13 

Secondary Clear to Send 


Unused Signals: 



Transmittlon Signal Element Timing (DCEsource) 
Receiver Signal Element Timing (DCE source) 

Ring Indicator 

Transmit Signal Element Timing (DTE source) 


RS366 Loop Back/ LSEP Plug (P!ug2) 



Output Signal Name 


Number Bit1 (RS366 


Command! (LSEP 


Number Bit2(RS366) 


Number Blt4 


Number Bits 


Diqit Present 



Input Signal name 


Power Indication (RS366) 


Status! (LSEP)! 


Abondon Call & Retry (RS366 


Cali origination Status 


Present Next Digit 


Data Line Occuoled • 



Unused Signal 


P3-4 Call Request 



25Pins 

Female 


Options 

Board 


Work Station 
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Loop-Back Connector 
Int/Exl Cable Connector 


Loop Back Plug 


P1 

25Plns 

Male 


2SPIns 

Male 


25Pins 

Male 


25Plns 

Male 



2SPIns 

Male 


External Cable 


External Cable 



25Plns 

Male 
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Loop Back Plug (PlugS) 


Signal Name (OUTPUT) 
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13 (163) 


20 (170 


21 


22 (172) 


Signal Name at PI 


GND 


PrImTOata’ 


PrlmROata’ 


Prim RTS 


PrimCTS 


GND 


PrlmLlneOet 


Rinaind 


SecndLlnePet 


SecondCTS_ 


SecndTData’ 


DCETxCIk 


SecndRData’ 


DCERxCtk ^ 


SecndRTS 


RS232C/RS366 Interface Signal Name 


Ootion) 



Protective Ground__ 


Transmitted Data 


Received Data_ 


Request to Send_ 


Clear to Send 


Sional Ground _ 


Receive Line Signal detector 


Ring Indicator,_ 


Transmit Signal Element TImin 


Secondary Received Line Signal Detector 


Secondary Clear to Send_ 


Secondary Transmitted Data 


Transmittion Signal Element TImin 


Secondary Received Data ft 


Receiver Signal Element TImin 


Secondary Request To Send 


(DCE source) 


(OCE Input) 


DCE source) 


(DCE Input 


DCE source) 



Digit Present__ 


Frame Ground_ 


Number BItl :_ 


Call origination Status 


Signal Ground _ 


Power Indication_ 


Present Next Digit 


Number Bits __ 


Number Blt4_ 


Number Blt2 


Data Line Occupied 


25 pins male 



25 pins male 


Note: For P2 and P3, Cannon or Cinch type DB-19604-432(male) associated with Cinch type OB-521220-1 HOOD. 
Note: Use 24 AWG Stranded, Non twisted paire wire for fabrication. 
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Rev A (5/23/80) 
Created 


RevB (6/27/80) 

Add Power supply section of Z80‘SI0/2 (m8p). 

Add Inverter d14d. 

Signal name change from PrCTS* to SecCTS’. 

Signal name change from SecCTS’ to PrCTS'. 

Move signal "DataTermRdy’" of Z80‘SIO/2 from pin 16 to pin 25. 
Change 1C SN74LS257 to SN74LS157 
Change 1C from SN7437N to SN7438N 
SIOHIgh 11s pull-up ed by Ik ohm. 


XEROX 

Project 

Title 

File 

Designer 

Rev 

Date 

Page 

SOD 

Dandelion 

RS232 Change History 

Option94.slIy 

K.Yamanaka 

c 

6/27/80 

94 











LS32 

...,TRd, 

TWr,... 



LS02 ^ 

Clr.Need, Wr’, Rd’, 

ClkLp, CtrBuf 


LS04 LS245 

dmaA,B,lnt, _ . 

lorQ.CE.CD Baud Byte 


LS245 

LSEPByte 


m12 

18251 


LSEP UARTT 


LoopBack LoopBack 


LSOO 
lOPReseP 
BA’, lORQ, 
SIOBA 


LoopBack LoopBack 



PLAT16 

LSEPTermZ 


PLAT16 

LSEPTermI 


MC124 
LSEP; Comm, 
Data _ 

MCI 25 
LSEP: Clk, 
Sync, Stat 



N75188 N75188 

RS232 Dry RS366 Dry 


N75i89 N75189 

RS366 Rev RS232 Rev 


N75189 
RS366 Rev 


N75189 
RS232 Rev 


LSEP Qua! ^ 

LdRStatus 


TIckElapsed, pcvCnt 
OvorRun BcvCnt 


F93453 

TrnProm 


SI 75 
TrnState 


LS175 

RCJock 



Testability PhE,0x,1x,3x I 4x,6x,7x,9x, 


S86 

lOx, 1 lx, 
15x, 21x 


S86 

22x, 25x, 
32a, 32b 


K1114A 
20 MHz 


S74 

Trn, pTCIock 


LS273 

CRC[0~7] 


LevelPlat 


CRC[8-15] CRC[ 16-23] 


S04 

TCIk,TBit, 

c32,RBIt, 

RclkSh.RCIk 



MC231 

MC231 

SerDI, DIL 

MC102 

Dl, Transmit 

26LS32 
Coll, RBif, 
Car, oRCIk 

FllterPlat 

MC103 

dr, rbe’,Lp 

MCI 02 

p,o 

MIscPIat 

j_ MC116 

-p ppp,Amp, 

' Ref 

VCOPIat 

500 ohm 

ENTerm 1 

500 ohm 

ENTerm2 

j_MC1658 

T vco 

TrImPlat 

MC115 

RComPfRcvE, 

CComp.ZCom 

MC116 

TrnE,Rcv+ 

) Trn + 



RevPIat 


, DIP 
Orient. 
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I/O Connector Area (Top) 


I/O Connector Area (Bottom) 


No TTL In Box!! 
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Capacitor 6V, tantalum electrolytic, 33 iIf 


Al Foil Electrolytic, 50 uF 


50V, Ceramic, .1 uF -20 + Q0% 702wos2ia 


Capacitor 25V,-+ 30ppm NPO, 62pF + 5% 


Capacitor, Adiustabie 8.5-50 pF , 650 ppm TC 



JFD MT3S0 


Capacitor, 2SV,jh 30 ppm NPO 



Capacitor, 25V,_+ 30 ppm NPO 


4.7 pF_+ 10 


10 pF-.+ 10 


68pE_+ 10 


270 pE.+ 10% 702W0ia9i 


.001 uE + 10 


.002 uE + 10 



15 Pin Female D series connector 








































